Objective To determine whether parent health behavior changes and feeding practices were associated with child changes in body mass index z-score and related health behaviors over the course of 1 year. Methods Anthropometric data from 590 child-parent dyads of ethnic/racial minority groups were collected at baseline, 14 weeks (postintervention), and 1-year follow-up. Additionally, parent screen time and feeding practices and child dietary consumption, diet quality, physical activity, and screen time were collected. Results Random effects growth models revealed that changes in child screen time moved in tandem with parent screen time from baseline to 14-week postintervention and from postintervention to 1-year follow-up. Greater parental monitoring predicted greater reduction in child calorie consumption at 1 year. Conclusions Future studies should include innovative ways to explicitly involve parents in prevention efforts.
Introduction
Although some recent improvements have been noted, the rates of obesity among preschool children remain alarmingly high (Ogden, Carroll, Kit, & Flegal, 2014) . Without intervention, obese children are more likely to remain obese into adulthood, increasing the risk of poor health outcomes (Cunningham, Kramer, & Narayan, 2014; Fahlman, McCaugtry, Martin, & Shen, 2010; Olshansky et al., 2005) . Results from the 2011-2012 National Health and Nutrition Examination Survey found that among 2-to 5-year-olds, 3.5% of NonHispanic Caucasians, 11.3% of Non-Hispanic AfricanAmericans, and 16.7% of Hispanics are obese, and the prevalence of obesity is even higher among 6-11-yearolds (13.1% of Non-Hispanic Caucasians, 23.8% of Non-Hispanic African-Americans, and 26.1% of Hispanics; Ogden et al., 2014) . Thus, the preschool years represent a critical period to address weight-related health behaviors among at-risk children (Estabrooks, Dzewaltowski, Glasgow, & Klesges, 2003; Fitzgibbon et al., 2005; Hesketh & Campbell, 2010) . Identifying variables associated with child health behavior change related to weight among at-risk preschool children can inform future prevention efforts.
Previous reviews of the childhood obesity prevention literature suggest that parental involvement and parent behavior change are paramount in the initiation and maintenance of child changes (Bluford, Sherry, & Scanlon, 2007; Campbell & Hesketh, 2007; Golley, Hendrie, Slater, & Corsini, 2011; Skouteris et al., 2011) . In a 2011 review, Skouteris and colleagues (2011) proposed a conceptual model illustrating the relation between preschool child weight and child and parent beliefs and behaviors (See Figure 1 ; Bluford et al., 2007; Faith & Kerns, 2005; Harvey-Berino & Rourke, 2003; Lobstein, Baur, & Uauy, 2004; Trost et al., 2003) . Results across studies have reported an association between parent and child health behaviors (e.g., eating behaviors, physical activity, sedentary behaviors), such that behaviors change in tandem. More specifically, as depicted in Figure 1 , parent modeling and reinforcement of child eating predicts child behaviors, and these behaviors predict child weight. Additionally, research suggests a link between child eating behaviors and parent feeding practices. Faith and colleagues (2004) found that parental pressure to eat and parental monitoring were associated with lower child body mass index (BMI), and restriction was associated with higher child BMI. The relations between parent behaviors and child behaviors can be conceptualized through the broad principles of Social Cognitive Theory (SCT; Bandura, 1986) , which suggests that personal change occurs as a result of the dynamic interaction between behavior change, cognition, and the environment (e.g., social support). From a SCT perspective, parental modeling of health behaviors and reinforcement of child behaviors serve as mechanisms for change as depicted in the conceptual model.
Although relations between parent and child health behaviors and obesity have been studied extensively in Caucasian children, research on the relations between parent and child health behavior changes ethnic and racial minority preschool children is sparse. HarveyBerino and Rourke (2003) investigated the impact of parent education regarding child feeding practices on child weight outcomes in a sample of 43 Native American mothers of preschool children. They found that reduction in parental food restriction was associated with improved weight gain prevention. To our knowledge, no studies to date have examined relationships in the long-term changes in child and parent health behaviors in a predominately African-American sample.
The current study contributes to the literature by exploring relations between child and adult weight status and behavior changes over the course of a year in a predominantly African-American sample of preschoolers. The Hip-Hop to Health Jr. Obesity Prevention Effectiveness Trial (HH Effectiveness) was a 14-week teacher-delivered intervention targeting preschool children. We hypothesized that across the three time points of the HH Effectiveness trial (baseline, 14-week postintervention, and 1-year follow-up), parent BMI changes and screen time would predict changes in child body mass index z-score (z-BMI) and screen time, respectively. We also hypothesized that maladaptive parent feeding practices would predict calorie overconsumption and poor diet quality, leading to increased weight gain. Although HH Effectiveness was primarily school-based, establishing relations between parent and preschool child weight and health behavior changes over time within this atrisk group may help to inform the development of more focused strategies to address childhood obesity.
Method
Study Design, Participants, Setting HH Effectiveness was a randomized controlled trial designed to compare BMI and z-BMI changes in intervention and comparison groups at 14 weeks postintervention and 1-year follow-up. Eighteen schools were randomized to one of two conditions: (1) a teacher-delivered weight control intervention curriculum or (2) a teacher-delivered general health curriculum. Participants were 590 preschool children participating in Head Start programs administered through Chicago Public Schools. Each school served predominantly African-American students, and two preschool classrooms from each school participated in the study. Child age ranged from 3 to 5 years (M ¼ 4.3; SD ¼ 0.5). Children were primarily AfricanAmerican (94% of the sample). Only 3% of participants were Hispanic or Latino, 0.5% were Asian, and 2.5% were multiracial. Parents were also primarily African-American (95%). About 3% reported that they were Hispanic or Latino, and about 2% were multiracial or other. About 80% of parents reported an annual household income that was <$30,000. Mean child z-BMI was 0.64 (SD ¼ 1.03) and mean parent BMI was 32 (SD ¼ 8.34). All children in the intervention and control classrooms received the classroom curriculum. However, data were only collected from children whose parent/guardian provided informed consent. There were 729 children enrolled in the participating classrooms (Fitzgibbon et al., 2011; Kong et al., 2015) . We were unable to obtain parental consent for 60 of these children (8%, 30 from intervention classrooms, 30 from control classrooms). In many of these cases, the parent did not actively refuse consent; instead, we were unable to contact the parent during the recruitment period. The institutional review boards at the University of Illinois at Chicago and the Chicago Public Schools approved this study.
Intervention Components
Intervention Curriculum Full descriptions of the Hip-Hop to Health Jr. intervention and general health curriculum including theoretical framework, were described previously (Fitzgibbon et al., 2002) . Briefly, the intervention included both a classroom and minimal parent component and was delivered twice weekly for 14 weeks. The intervention curriculum sought to improve diet quality (e.g., decrease fat intake, increase fruits and vegetables) and physical activity, and decrease television viewing. Each week's sessions focused on a theme and included (1) a 20-min lesson on healthy eating or physical activity and (2) a 20-min interactive physical activity component. Teachers were provided colorful puppets representing food groups, and a CD with songs about healthy eating and exercise and two fully scripted exercise routines. Cultural practices and beliefs in key areas such as food, family, music, community, social roles, and relationships were all considered in the development of these materials (Fitzgibbon et al., 2002) .
Parent Component
Parents received the same CD used in the classroom in addition to a weekly newsletter that highlighted the weekly theme along with an optional homework assignment reinforcing concepts. Examples of newsletter topic areas included education around portion sizes, healthy snacks, encouraging consumption of five or more fruits and vegetables per day, and limiting television watching. The corresponding homework assignments were designed to check for comprehension, and to encourage parents to help their children make changes around eating and active lifestyle. Parents received $5 per completed homework assignment returned. On average, the 307 parents in the intervention group completed 5.0 (SD ¼ 4.5) of the 13 homework assignments. Twenty (7%) of the parents completed all 13 assignments. One hundred fifteen parents (37%) completed more than half of the homework assignments, and 238 (78%) completed at least one assignment (Fitzgibbon et al., 2011) .
General Health Curriculum
The control classrooms received the "general health" curriculum, which was offered once weekly over the course of 14 weeks. Teachers covered a variety of health and safety topics such as car safety (e.g., seat belts, car seats), immunizations, dental hygiene, and emergency procedures (e.g., calling 911). Parents received a weekly newsletter based on that week's topic, but were not asked to complete homework.
Procedure
At baseline, postintervention (14 weeks), and 1-year follow-up, parents and children completed anthropometric measures. Child physical activity data were collected at baseline and postintervention. Parents completed measures regarding child dietary consumption, child and parent screen time, and child feeding practices.
Measures

Anthropometric Variables
Child and parent height and weight were measured at baseline, 14 weeks (postintervention), and 1-year follow-up. Height was measured using a portable stadiometer, and weight was measured with a digital scale. Participants were weighed without shoes and in light clothing. Height (nearest 0.1 cm) and weight (nearest 0.1 kg) were measured twice and averaged for analyses. For children, BMI percentiles for age and sex and z-BMIs, based on the 2000 Centers for Disease Control (CDC) Growth Charts, were calculated using a SAS program developed by the CDC (Kuczmarski et al., 2002) .
Dietary Intake
Children's dietary intake was estimated from a 24-hr dietary recall collected at baseline, postintervention, and 1-year follow-up, using a combination of in-preschool meal observations and a 24-hr dietary recall obtained by parent interview, as recommended by McPherson, Hoelscher, Alexander, Scanlon, and Serdule (2002) . Details of the meal observation protocol have been published previously (Fitzgibbon et al., 2011) . Average daily caloric intake was estimated from the in-preschool observations and out of school recalls. Parent dietary intake was not collected.
Diet Quality
The in-school meal observation and recall were used to estimate children's overall diet quality. All diet data were entered and processed using the Nutrition Data System for Research, 2007 (Nutrition Coordinating Center, University of Minnesota). The Healthy Eating Index (HEI)-2005 was used to estimate diet quality specifically (Guenther, Reedy, & Krebs-Smith, 2008; Miller et al., 2010 
Screen Time
At baseline, postintervention, and at 1-year follow-up, parents were asked to estimate the amount of time their child engaged in various forms of screen time on a typical weekday and weekend day, respectively (Borzekowski & Robinson, 2005) . Screen time activities included watching television, DVDs, and videotapes, playing video games, or using a computer. Total screen time in minutes per day was calculated using a weighted average of time spent on school days (i.e., weekdays) and weekends. Parents were also asked to respond to the same questions regarding their own personal daily screen time. This measure has been previously examined for test-retest reliability on older school-age children (r ¼ .94) (Borzekowski & Robinson, 2005; Robinson & Killen, 1995) but not in preschool-age samples. In our sample, the Cronbach's alpha was .70 for both parents and children at baseline.
Physical Activity
The Actigraph GT1M activity monitor (ActiGraph, Pensacola, FL) was used to measure the children's physical activity at baseline and postintervention. The ActiGraph is a small, lightweight uniaxial accelerometer designed to detect normal body motion and filter out motion from other sources. The acceleration signal is sampled 30 times per second, and signals are summed at the end of 15 s and stored in nonvolatile flash memory. Children were asked to wear the ActiGraph on a belt around the waist during waking hours for 7 days. Activity counts were downloaded from the accelerometers using ActiLife GT1M software (ActiGraph), and the resulting text files were read and analyzed using SAS for Windows v9.1 (SAS Institute Inc., Cary, NC). For each day in the record, the amount of time the accelerometer was worn was estimated.
Time not worn was defined as at least 60 min with 0 activity counts, allowing for interruptions of up to two consecutive minutes with counts !100. Only days with 8 hr of wear were included in the main analyses, and participants with fewer than four valid days were excluded. Time spent in moderate-to-vigorous physical activity was calculated using count thresholds from a calibration study conducted with preschool children (Pate, Almeida, McIver, Pfeiffer, & Dowda, 2006) ; the threshold for moderate activity was 420 counts/15 s, and the threshold for vigorous was 842 counts/15 s. Minutes of moderate to vigorous physical activity (MVPA) were calculated for each day, and then averaged across all of the child's valid days.
Child Feeding Questionnaire
The Child Feeding Questionnaire (CFQ) is a selfreport measure that assesses parental beliefs, attitudes, and practices regarding child feeding. The CFQ has been widely used and validated for use with parents of children ages 2-11 years ). We included only the three subscales related to parent feeding practices in the current study: restriction, monitoring, and pressure to eat. The internal consistencies for these subscales in our sample were 0.79 (monitoring), 0.64 (restriction), and 0.55 (pressure to eat).
Analytic Plan
To examine the relations among changes in children's z-BMI, diet quality, caloric intake, physical activity, screen time, and caregiver BMI, screen time, feeding practices (pressure, monitoring, and restriction), Pearson correlations, and random effects growth modeling with individually varying times of observation and path analysis were conducted for two periods (baseline to postintervention and postintervention to 1 year). This approach coupled with full information robust maximum likelihood estimation allowed for the modeling of multiple change process with missing, nested, and nonnormally distributed data. Robust estimation of standard errors takes into account both nonnormality of outcomes and nonindependence of observations owing to the nesting of study participants across classrooms. The random effects capture individual differences, in terms of random slopes (i.e., individual differences in the rates of change) and intercepts (initial values). As a necessary first step, unconditional quadratic and piecewise growth models (with residual variances fixed to zero to ensure identification) were evaluated separately for each variable of interest to characterize the nature of change. The exception to this was children's physical activity, which was modeled as linear change because it was only assessed twice. Pending significant variability in the rates of change and initial values, factor scores from these models were exported and used with path analysis to decrease model complexity, help to maintain an appropriate classroom (cluster) to parameter ratio, and facilitate model convergence. Given the significant variability in the rates of change and baseline values across both groups, all individuals from the intervention and the comparison groups were included in the original path models tested. To rule out any potential confounding effects of group status in terms of differential prediction, exploratory follow-up and multigroup moderation analyses were conducted. They hypothesized model is presented in Figure 2 . The goodness of fit for the path model was evaluated using the Robust Chi-Square statistic (v 2 ); however, because the chi-square statistic is sensitive to sample size (Hu & Bentler, 1999) , the Comparative Fit Index (CFI) was also included. CFI values range from 0 to 1. Values of !0.90 and !0.95 represent an adequate and good model fit, respectively (Bollen, 1989; Hoyle & Panter, 1995) . The Root Mean Square Error of Approximation (RMSEA; MacCallum, Browne, & Sugawara, 1996) statistic was also supplied as an indication of the population error variance (Browne & Cudeck, 1993) . Interpretation of RMSEA values in terms of fit are as follows: good (<0.05), acceptable (0.05-0.08), marginal (0.08-0.10), and poor (>0.10). All analyses were conducted in Mplus 7.20 (Muthén & Muthén, 1998 .
Results
Correlations
Pearson correlations were conducted examining data collected from 587 of the 590 children participating in the HH Effectiveness Trial; three participants were missing data on at least one variable and were excluded. The average proportion of values present for each variable included in the model was 92% (SD ¼ 8%; ranged 100-68%), with the Physical Activity variable having the lowest proportion. Greater initial child z-BMIs were associated with greater initial parent BMIs (r ¼ .245, p < .01), and lower initial pressure to eat from parents (r ¼ À.122, p < .01). Decreases in child's screen time were associated with greater decreases in parent's screen time behavior from baseline to postintervention (r ¼ .267, p < .01).
Random Effects Growth Model Results-Baseline to 14-Weeks Postintervention
All 590 participants were included in the growth curve model analyses. Given that significant variability in all growth estimates was found (suggesting that some individuals increased, whereas others decreased), the hypothesized path model was estimated using changes from baseline to postintervention, while controlling for initial status. This model had adequate fit (v 2 ¼ 177.041, df ¼ 115, p < .0001; RMSEA ¼ 0.030; CFI ¼ 0.941); full results are presented in Table I . Regarding parent and child behavior change, changes in child screen time moved in tandem with parent screen time. Follow-up multigroup path analyses were conducted to determine whether group status moderated any of the predictive paths within the model. There were no between-group differences in relations between child and parent variables. (2011), we developed the hypotheses depicted in this path model to test relations between parent and child variables. Overall, we hypothesized that parent BMI would predict child BMI, and that maladaptive parent feeding practices would predict higher child calorie intake, and, subsequently, higher child BMI. We also hypothesized that parent screen time would predict child screen time. Table II . Similar to the active treatment model, changes in child screen time continued to move in tandem with parent screen time. In terms of caloric intake, higher parental monitoring was associated with greater decreases in caloric intake over time. Follow-up multigroup path analyses were conducted to determine whether group status moderated any of the predictive paths within the postintervention to follow-up model. There were no between-group differences in relations between child and parent variables.
Discussion
The purpose of this study was to identify relations between parent and child variables related to weight, Note. BMI ¼ body mass index; zBMI ¼ body mass index z-score; DV ¼ dependent variable. screen time, and feeding practices within the context of a large, school-based prevention intervention for preschool children of ethnic and racial minority groups. Although baseline parent BMI and child z-BMI were correlated, our final path model did not reveal any significant relations between change in parent BMI and child z-BMI from baseline to postintervention or from postintervention to 1-year follow-up. However, from baseline to postintervention and from postintervention to follow-up, parent and child changes in sedentary screen time moved in tandem across groups; as parent screen time decreased, so did child screen time (and vice versa) . This finding is consistent with recently published cross-sectional data among young children (Carson & Janseen, 2012; Jago et al., 2014) . A recent review of effective intervention strategies for reducing screen time among young children noted that more studies are needed to determine effective means to reduce screen time among preschool-aged and minority children (Schmidt et al., 2012) . Our results suggest that parent and child changes in screen time are interrelated, and therefore, parent involvement may be integral in obesityprevention programs.
In addition to the relation found between changes in child and parent screen time, higher levels of baseline child food monitoring predicted a greater calorie reduction from postintervention to 1-year follow-up. This finding is consistent with available literature (Clark, Goyder, Bissel, Blank, & Peters, 2007) . Overall, young children tend to make healthier food choices when they know that their parents are monitoring their selections. However, this review of the literature noted that a limitation of this literature is a lack of studies with African-American and Latino samples. Our study adds to the literature on parental food monitoring and calorie intake among minority preschool children over the course of 1 year. Future interventions may benefit from parent education in child food monitoring (Clark et al., 2007) .
Although the main purpose of this study was to explore relations between parent and child health behavior changes across treatment groups, it is of note that there were no between-group differences on any of the relations explored in the analyses. Given that children and parents in the intervention group received intervention components related to screen time and healthy eating and the comparison condition did not, this finding was somewhat surprising. However, overall, the parent component in the intervention group was limited. Parents received newsletters covering topics discussed in class, but did not receive any in-person contact. It is possible that the parent component in the intervention group was not involved enough to promote greater links between parent and child health behavior changes as compared with the control. Indeed, at 1-year postintervention, there were no significant differences in z-BMIs between groups. Kong and colleagues (2015) speculated increased parent involvement may have improved the impact of the overall intervention on child weight trajectories.
Our results should be interpreted within the context of several limitations. First, we were unable to assess relations between parent and child physical activity because we did not collect accelerometry data from the children at 1-year follow-up, and we did not collect parental physical activity at any time point. Although we could not investigate physical activity as a primary outcome, we were able to control for child physical activity in our baseline to 14-week analyses. In addition to parent physical activity, we also did not collect parent dietary intake. A second limitation is that the relations among variables may be affected by common method variance (parental and child screen time could be confounded because of a single-rater reporting on each, etc.). Additionally, HH Effectiveness was delivered in an urban environment and participants were predominantly low-income African-American children, so we cannot speculate how parent and child changes may be related in other settings with other racial/ethnic groups. Finally, the internal consistency of the pressure to eat subscale of the CFQ was in the questionable range (0.55). Future studies should consider using a multimethod approach to measuring parent feeding practices given this limitation.
Despite the limitations, this study adds to the literature by exploring relations between parent and child weight and behavior changes over the course of a preschool-based obesity prevention intervention for predominately African-American children. Our results suggest that future obesity-prevention studies consider developing innovative methods for engaging parents in treatment. The HH Effectiveness trial was primarily school-based. The effectiveness of the trial may have been further augmented with the implementation of a more intensive home-based component (Birch & Davison, 2001; Waters et al., 2011) . There is evidence that parents have a significant impact on children's eating (Birch & Fisher, 1998; Savage, Fisher, & Birch, 2007) and physical activity patterns (Golan, 2006; Irwin, He, Bouck, Tucker, & Pollett, 2005) , suggesting that intervening in the home environment may also improve diet and behavior outcomes. A recent meta-analysis concluded that the most successful childhood obesity prevention interventions are schoolbased with home and community components (Wang et al., 2013) . One challenge to home-based interventions is that the home environment is subject to various uncontrollable parental factors (e.g., work schedules, competing responsibilities). Phone coaching and/or text message interventions may provide a feasible avenue for involving parents in interventions without requiring burdensome in-person visits (Haines et al., 2013 ). Few studies have tested the efficacy of such interventions among parents of preschool children of racial and ethnic minority groups. Further formative research is necessary to determine the acceptability and feasibility of technology-delivered and other home-based interventions promoting parent involvement in obesity prevention programs.
